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Screw element with a spring element formed thereon 



The invention concerns a screw element with a tool engagement means 
and a spring element which is formed on the screw element in one piece in 
coaxial relationship with the screw axis and which with its free edge defines a 
workpiece contact plane which is perpendicular to the screw axis and which 
is at an axial spacing from the screw element. 

A spring element which is disposed between a screw element which can 
be the head of a screw or a screw nut and the workpiece which is to be fixed 
serves to permanently maintain the force between the workpiece and the 
screw element, which is required to secure the screw connection. The spring 
force prevents the prestressing effect for the screw connection being lost by 
virtue of changes in length (thermal elongation of the screw, shrinkage of the 
workpieces and so forth) or prevents mechanical influences such as vibration 
and shaking movements resulting in the screw connection becoming un- 



screwed as a consequence of insufficient frictional force. In general the 
spring element is a separate component which, before the screw is fitted 
through the workpieces to be connected, is fitted on to the screw shank and 
placed beneath the screw head, or which, after the screw has been fitted 
through the workpieces, is fitted on to the outwardly projecting screw- 
threaded portion of the screw and is placed between a screw nut and the ad- 
joining workpiece. It is possible in that way to use different materials with dif- 
ferent properties, on the one hand for the screw element and on the other 
hand for the spring element. 

It is however also known for the screw element to be produced in one 
piece with the spring element and in that way to ensure that the spring ele- 
ment is not lost or is not forgotten when the screw connection is being made. 
In the case of the screw nut referred to in the opening part of this specifica- 
tion and known from Swiss patent specification No 101 675, the spring ele- 
ment comprises a projection at the end face of the screw nut, which projec- 
tion is of an angularly bent configuration at a plurality of locations similarly to 
a bellows member and which remains within the periphery of the nut and 
which enjoys its spring characteristic by virtue of the radial indentation con- 
figuration formed by the angular portions (resilient return effect). That design 
not only increases the axial structural length but also requires a relatively 
high level of manufacturing expenditure. In addition variations in the spring 
characteristic of the spring element are possible only to a very limited extent, 
if at all. A similar consideration applies to the arrangement known from DE 
26 01 731 A1. 

It is here that the invention seeks to provide a remedy. It provides that, 
based on the design outlined in the opening part of this specification and dis- 
cussed hereinbefore, the spring element is mounted at the periphery of the 
screw element, that is to say a screw head or a screw nut, it projects radially 
beyond the periphery and it forms a workpiece contact means which is dis- 
posed outside the periphery and which is in concentric relationship with the 
screw axis. In that way the spring element attachment on the screw element 
scarcely increases the axial length thereof, more specifically only by that 
amount which is required for the spring travel. In addition, numerous possible 



design configurations are afforded for the spring element, by means of which 
its spring characteristic can be varied to a considerable extent, depending on 
the respective purpose of use and nature of the screw connection. 

DE 33 27 587 A1 admittedly discloses a screw element (screw head or 
screw nut) in which the spring element formed thereon projects radially be- 
yond the screw element. That however involves a conventional spiral spring 
ring which is fixed only over a small part of its periphery to the screw element 
and which in other respects is disposed separately therefrom outside its pe- 
riphery. Accordingly force is transmitted only at the fixing location and thus 
eccentrically with respect to the screw connection. In addition the workpiece 
contact plane of the spring element, in the installed condition, is not at an ax- 
ial spacing from the screw element. 

The spring element can be a ring which is in concentric relationship with 
the screw axis and which has a workpiece contact means which is of an an- 
nular configuration throughout. A progressive spring characteristic is then af- 
forded by virtue of the fact that not only axial forces but also tangential ring 
forces are produced in the spring element when the screw connection is 
made. 

The tangential forces are markedly lower if as an alternative the spring 
element comprises a plurality of radial, claw-like projections which each have 
at least a portion of the workpiece contact means. The way in which the force 
increases in dependence on the spring travel then depends not least on the 
radial extent of the spring element portions which are between the projec- 
tions. In the case of screw connections involving relatively delicate work- 
pieces, it can be a matter of considerable advantage if the spring element 
has a relatively flat spring characteristic so that, without excessively high 
tightening forces when making the screw connection, relatively great 
changes in length, especially on the part of the connected workpieces, only 
result in a relatively small loss of prestressing force in the screw connection. 

In accordance with a development of the invention, not least by virtue of 
the fact that the spring element projects radially beyond the screw element, a 
lower level of hardness can be imparted to the spring element than to the 
screw element, for example by selective heat treatment. Other differences in 



the properties on the one hand of the screw element and on the other hand 
of the spring element can also be relatively easily achieved in spite of the in- 
tegral nature of the components, as a consequence of the spatial differences 
involved in manufacture of the screw element. 

Insofar as the screw element involves a screw it can be of a screwthread- 
forming and optionally self-boring nature. 

The design configuration of the spring element, in accordance with the 
invention, also permits a screw connection between two workpieces of which 
at least one is a metal plate or a plastic element, in such a way that only the 
spring element and it bear with a predetermined prestressing force against 
the adjoining workpiece. 

The drawing illustrates embodiments of the invention. In the drawing: 

Figure 1 is a partly sectional side view of a screw according to the inven- 
tion with an internal tool engagement means in the head, 

Figure 2 shows a view corresponding to Figure 1 of a substantially iden- 
tical screw but with an external tool engagement means on the head, 

Figure 3 shows a plan view of the screw in Figure 1 , 

Figure 4 shows a plan view of the screw in Figure 2, 

Figures 5 through 9 are plan views corresponding to Figure 3 of a screw 
as shown in Figure 1 with modified spring elements, 

Figures 10 and 11 are views as shown in Figure 1 of screws with further 
modified spring elements, 

Figure 12 is a view of the screw shown in Figure 10 from above, 

Figure 13 is a view of the screw shown in Figure 1 1 from above, 

Figure 14 is a view corresponding to Figure 13 of a modified spring ele- 
ment, 

Figure 15 shows a view as illustrated in Figure 1 with a spring element 
modified similarly to Figure 13, 

Figures 16 and 17 show views of the spring element of Figure 15 from 
below, 

Figure 18 shows a view corresponding to Figure 2 of a screw with an al- 
tered spring element, and 



Figures 19 through 22 are plan views of the screw of Figure 18 with dif- 
ferent configurations of its spring element. 

All screws 1 have a shank 2 and a screwthread 3 as well as a head 4. 
The tool engagement means required for making the screw connection is an 
internal engagement means or recess 5 in the case of the screws shown in 
Figures 1, 10, 11 and 15, but it is in the form of an external engagement 
means 6 in the case of the screw shown in Figure 2 (in which the screw- 
thread 3 is not shown). The choice between an internal engagement means 
or an external engagement means is of no significance for the invention. 
Moreover, the screw element may also involve a screw nut. 

In all cases a spring element 8 is integrally connected to the head 4 (or a 
screw nut) and projects beyond it radially with respect to the axis 7. In addi- 
tion the workpiece contact surface 9 which in the cases of the screws 1 
shown in Figures 1 through 4 is annular is at a certain spacing from the head 
4 in the direction of the axis 7. The configuration of the contact means 9 
makes it possible to vary the spring characteristic of the spring element 8 
and the pressure in relation to surface area when tightening the screw con- 
nection, in relatively wide limits, depending on the respective requirements of 
the screw connection. 

As stated, in the embodiments of the spring element 8 which are shown 
in Figures 3 and 4, the workpiece contact means 9 of the spring element 8 is 
annular so that, when the screw connection is tightened and thus the spring 
element 8 is resiliently deflected parallel to the axis, the increase in the pe- 
ripheral dimension which that involves produces a peripheral stress in the 
spring element 8, and that peripheral stress reinforces the spring characteris- 
tic. That peripheral stress is lower if, as shown in Figures 5 through 9, the 
spring element 8 is interrupted by radial incisions 10 so that the spring ele- 
ment 8 comprises a plurality of radial, claw-like projections 11 which each 
have only a portion of the workpiece contact means 9. In the cases shown in 
Figures 5 through 7, these involve substantially U-shaped incisions 10, more 
specifically two incisions (Figure 5), three incisions (Figure 6) and four inci- 
sions (Figure 7) so that accordingly there are two, three and four projections 
11 respectively. 



The spring elements 8 as shown in Figures 8 and 9 differ from the em- 
bodiment of Figure 6 in that the incisions 10 are not U-shaped but involve a 
pointed or right-angled configuration, whereby the portion of the workpiece 
contact means of each projection 1 1 is correspondingly reduced. 

While the spring elements 8 of the embodiments illustrated in Figures 3 
through 9 involve the basic shape of a circle, this does not apply to the em- 
bodiments of Figures 10 through 14. Rather, in that case, a stamping-out op- 
eration (deburring) or suitable control in the shaping procedure provides 
spring elements 8 with projections 1 1 of a rounded rectangular configuration 
in the case of the embodiment shown in Figures 10 and 12, while in the case 
of Figures 11, 13 and 14 the spring elements 8 produced are of a basic 
shape which is of a rounded triangular configuration. It is apparent that the 
spring characteristic of the spring elements 8 shown in Figures 13 and 14, in 
relation to that of the spring element 8 shown in Figure 12, is also steeper, 
even if less so, than that of the spring elements 8 shown in Figures 3 and 4 
in relation to those of the spring elements 8 in Figures 5 through 9. 

In the case of the spring element 8 shown in Figure 13, the drawing 
shows that diamond-shaped impressions 12 into the spring element 8, in the 
region of the workpiece contact means 9, produce projections 13 (Figure 11) 
which provide for positively locking clamping engagement of the spring ele- 
ment 8 in the adjoining workpiece when the screw connection is made. 

Figures 15 through 17 show a different profiling of the contact surface 
(workpiece contact surface 9) of the spring element 8, which profiling can 
also serve for scratching off a paint or other coating on the workpiece, for se- 
curing electrical contact (for example grounding) or for locking the screw 
connection to prevent it from coming loose. For the right-hand thread shown 
in Figure 15 the tooth arrangement 14 is a locking tooth arrangement (Figure 
16) and the tooth arrangement 14a in Figure 17 is a friction tooth arrange- 
ment. 

The spring element 8 of the screw 1 shown in Figure 18 basically corre- 
sponds to the screw illustrated in Figure 2. It has the same annular work- 
piece contact means 9, but the annular region of the spring element 8, which 
is between the workpiece contact means 9 and the head 4 of the screw, has 



openings therethrough, whereby the spring characteristic thereof is altered. 
The openings 20 which are distributed uniformly over the periphery of the 
annular region can be of different configurations, in particular round (Figures 
19 and 20) or of a cornered configuration, and can be produced for example 
by stamping out (prior to a concluding heat treatment). 



